PTK, proteia tyroshe kinase

TCR, T-cell receptor (Ca2+), free c y t d W h P * iowitol trisphphate
For the purposes of this review, several aspects need to be considered. First, the activation of T cells is somewhat different from the activation of other cells. T-cell activation is dependent on cell-cell contact between an APC and the T cell. The ligand for the TCR is the peptide-MHC complex presented by the APC. Second, ligation of the TCR complex leads to expression of lymphokine receptorn and lymphokine secretion. This autocrine pathway results in T-cell proliferation. Third, in consideration of potential T-cell defects as a result of a & d i n g abnormality, we must also delineate whether only the T cells express a ~c -ular protein required for activation or whether all cells express this protein but only T cells an dependent on it for normal hnction.
For the most part, the defects considered are likely to be genetic in nature, leading to the early onset of symptoms of Tcell immunodeficiency. Acquired abnormalities of signal transduction could result fiom viral infection (e.g. AIDS) or drugs (e.g. the immunosuppresants cyclosporin A or FK506). 1 illustrates one scheme for T-cell activation focusing on a number of presumed critical events. Abnormalities of signal S 1 transduction can take several forms or be expressed on different cell types including the APC, the lymphokine-secreting cell, and the lymphokinereqmnsive cell. The defects may reside in expression of critical surface molecules or receptors or pivotal enzymes, genes, or their enhancing proteins. The synchrony of all these events is required for the initiation and continuance of cell cycle progression and the general increases in protein, lipid, and RNA synthesis.
To effectively present antigen, APC generate immunogenic peptides from the more complex parent protein. These peptides may then be bound to an MHC class II molecule, and it is this complex on the surf' of the APC that serves as the stirnulatory ligand for the TCR. The generation of immunogenic peptides and intracellular traf6cking of peptideMHC is slowly being unraveled. A series of mutant APC has been generated with defects in antigen presentation in spite of normal class 11 expression ( 1,2). Several patients have been described with defective expression of HLA class I and class XI proteins (3-5). In general, these patients have near-normal mitogen-induced proliferative responses but absent antigen-specific responses.
A number of accessory molecules may play a role in efficient coupling of APC and antigen-specific T cells. These include CD28 on T &Is and its ligand on APC, and a variety of adhesion molecules, including ICAM-1 and LFA-1. Defects in adhesion molecule expression have more commonly been associated with defective neutrophil function and not primarily with T-cell immunodeficiency (6).
LYMPHOKINE SYNTHESIS AND SECRETION Central to the T-cell proliferative response is the synthesis and secretion of the IL. The majority of the work has focused on the events that regulate induction of DL2 synthesis. It is likely that the production of ILA is similarly regulated. As with the majority of activation genes, transcriptional regulation accounts for most 1 of the levels of IL gene expression (7). Our data indicate that the I increases in DL2 gene tmscription and synthesis/secretion are 1 critically dependent on increases in concentrations of (Ca2+)i (8). Increases in qtosolic CaZ+ may be achieved by release of Ca2+ fiom stquestend stores, primarily the endoplasmic reticulum; transmembrane uptake of W+; and a decrease in CaZ+ extrusion by the W+ pump. Tmsmembrane uptake of Cd+ resulting in sustained increases in (Cd+)i appears to be the essential component: store release alone is insufficient. Calcium uptake across the T-cell plasma membrane is likely through ligand-gated but not voltage-gated Ca2+ channels (9).
The stimulus for opening the plasma membrane Ca2+ channel is unclear. There are three consistent, early responses that follow ligation of the TCR complex. The first is phosphatidylinositol hydrolysis resulting in the liberation of InsP3 and diacylglycerol 
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Dr. G e h d :
The big change is in p55 mesage and protein since p75 is constitutively on, so you do not need a &mge ID the levels of free cytosolic calcium. In tenns of driving it specifically, even in a calcium-indepemht e o n , the best recognized form is using a combination of anti-CD28 antibody with a phorbol ester. That will certainly drive the IL4 system, in fact even more than E-2 in our hands, and that again is in the abwnce of calcium.
Dr. Levinson: Dr. Gelfand, let me throw out a naive possibility to explain the dissochtion that you saw in the patient whose doublepositive t h y m w proliferated, and you saw only CD4 cells out in the periphery. Is it possible that you are getting a calcium boost in a double-positive population of cells that otherwise would be differentiating toward CD81 You get that signal and those cells are induced to undergo apoptosis; whereas the cells that are going to differentiate along the CD4 pathway do not get that initial calcium signal so that they don't undergo programmed cell death. The latter cells may get out into the periphery, but because they are lacking some pathway that is -. , i Dr. Gelfand: In fact, that is one of the hypotheses that we hau developed, that it is a leak-through, that it bypasses the apoptotic mechanism. That is why I asked Dr. Perlmutter about the role of p59, because one could also speculate that the cells may be overexpressing p59 at a double-positive stage and escaping the apoptotic mechanism only in one lineage, not in CD8 but in the CW population. On seeing Dr. Perlmutter's data, one wonde~ about the overexpression of p59 in these patients. The knctckob experiments that he talked about, which Talc Mak has done, anU also the types of experiments that Dr. Perlmutter has done haw led to a deficiency of both CW and CD8 in the periphery, at least in the mouse. That is where there is a bit of a dismpmcy.
Dr. Strober: Is it possible that in some of these situations the mechanism of cell activation and calcium influx is, in a sense, demupled from the mechanisms that are necessary for activating lymphokine genes and lymphokine receptor genes? Could it be that we would find normal calcium influx and normal phospho. lipid turnover and so on, but we are not looking in the right place in terms of what is really necessary for generation of th nuclear binding factors required for the gene activation events! D r . GeIfand: Yes, it is possible. I think this is an important question because the ovemvhelming majority of the patients who have had abnormal proliferative responses or abnormal IL synthesis, even the SCIDs (patients with severe combined immun d c i e n c y disease) who have very few T cells, flux calcium perfectly normally. So the inability to flux calcium in T cells of these immunodeficient patients is a t % & rare. That leads to the question: Is calcium absolutely necessary or is that a bit of a red herring? Perhaps the cells that are present, despite their ability to tlw calcium, do not have the subsequent mechanisms that are required for the tranmiptional regulation of these important lyrnphokines.
